Analysis of mouse Cdh6 gene regulation by transgenesis of modified bacterial artificial chromosomes.
Classic cadherins are cell adhesion molecules whose expression patterns are dynamically modulated in association with their diverse functions during morphogenesis. The large size and complexity of cadherin loci have made it a challenge to investigate the organization of cis-regulatory modules that control their spatiotemporal patterns of expression. Towards this end, we utilized bacterial artificial chromosomes (BACs) containing the Cdh6 gene, a mouse type II classic cadherin, to systematically identify cis-regulatory modules that govern its expression. By inserting a lacZ reporter gene into the Cdh6 BAC and generating a series of modified variants via homologous recombination or transposon insertions that have been examined in transgenic mice, we identified an array of genomic regions that contribute to specific regulation of the gene. These regions span approximately 350 kb of the locus between 161-kb upstream and 186-kb downstream of the Cdh6 transcription start site. Distinct modules independently regulate compartmental expression (i.e. forebrain, hindbrain rhombomeres, and spinal cord) and/or cell lineage-specific expression patterns (i.e. neural crest subpopulations such as Schwann cells) of Cdh6 at the early developmental stages. With respect to regulation of expression in neural crest cells, we have found that distinct regions contribute to different aspects of expression and have identified a short 79-bp region that is implicated in regulating expression in cells once they have emigrated from the neural tube. These results build a picture of the complex organization of Cdh6 cis-regulatory modules and highlight the diverse inputs that contribute to its dynamic expression during early mouse embryonic development.